A B S T R A C T It has been suggested that prostaglandins may be involved in the control of sodium homeostasis. Prostaglandin A and prostaglandin E have been shown to increase renal blood flow and urinary sodium excretion and prostaglandin A has been shown to stimulate aldosterone release. The purpose of this study was to determine the effect of chronic sodium loading and sodium restriction on plasma prostaglandin A, E, and F concentrations.
INTRODUCTION
In 1965 Lee, Covino, Takman, and Smith (1) presented evidence that prostaglandin E2 (PGE2),1 and medullin, Received for publication 19 October 1972 and in revised form 20 December 1972. lAbbreviations used in this paper: PGA, prostaglandin A, later renamed prostaglandin A2 (PGA2) were present in the renal medulla, the portion of the kidney known to have vasodepressor properties (2) . Nissen (3) demonstrated that a period of salt repletion in salt-depleted rats induced an increase in the number of lipid droplets in renal medullary interstitial cells. By the use of tissue culture techniques Muirhead et al. (4) showed that these renal interstitial cells contain prostaglandins A2, E2, and F2.. In addition to the presence of prostaglandins in the renal medulla, increased levels of prostaglandin-like material have been demonstrated in renal venous blood in response to a number of physiologic stimuli (5) (6) (7) (8) (9) .
The evidence that prostaglandins were present in renal medulla and seemed to respond to physiologic stimuli led workers to study the effect of prostaglandins on blood pressure and renal function. Prostaglandins E and A have been shown to increase renal blood flow, urine volume, free water clearance, and sodium excretion when infused in dogs (10) (11) (12) (13) (14) . Renal effects in hypertensive man are similar to those in dogs when PGA is infused at low concentrations, however at higher concentrations a vasodepressor effect predominates (15) (16) (17) . In addition, recent studies in man have indicated that PGA increases aldosterone secretion independent of changes in ACTH, renin, and serum electrolytes (18, 19 (20, 21) . Briefly, extraction is performed twice with 5 vol of distilled ethyl acetate at pH 3.5-4.0. The A, E, and F prostaglandins were separated on a 0.5 g silicic acid column using increasing methanol concentrations in benzene/ethyl acetate (60/40: vol/vol) for elution. After chromatographic separation, PGA and PGE were measured by radioimmunoassay using an antiserum prepared in rabbits by immunization with a bovine serum albumin-prostaglandin E2-conjugate. PGF was measured using an antiserum prepared in rabbits by immunization with a bovine serum albumin-prostaglandin F2a,-conjugate.
Since this method does not distinguish between prostaglandins Al and A2, E1 and E2, or Fua and F2a, the concentrations reported are of the total prostaglandins for each type and are designated simply as PGA, PGE, and PGF, respectively. Prostaglandin A cannot be separated from prostaglandin B by column chromatography. The low crossreactivity of the antiserum with PGB in comparison with PGA and the lack of an enzyme system in humans to convert PGA to PGB in the plasma (24) indicates that contamination of the sample with prostaglandin B is of minor concern. RESULTS A summary of measurements of blood pressure, serum sodium, serum potassium, serum creatinine, creatinine clearance, sodium excretion, weight, and plasma renin activity is shown in Table I low sodium diet, PGA levels rose approximately 34% over base line, and 161% over high sodium intake to 2.14 ng/ml. These changes were significant at P < 0.001. Sequential changes of PGA are shown on a daily basis in Fig. 2 . In every subject, PGA levels dropped dramatically during the 2nd day of the high salt diet and plateaued at this new level. The effect of low sodium intake of PGA levels is somewhat more gradual, although this could reflect the effect of the prior salt load. However, there was no difference in the rate of change of PGA in subjects in whom low salt diet immediately followed high salt diets and in those subjects in whom the two dietary periods were separated by 6 days. If prior salt loading had an effect on PGA levels during sodium deprivation, one would expect a difference in the two groups of subjects since it would seem likely that at least in the second group, control conditions would have been reestablished. Plasma PGA levels rose during the low sodium diet and plateaued during the 4th day in most subjects, although the mean for the dietary period was determined from the last 3 days for statistical purposes. In one subject (D. S.), the levels of PGA did not rise significantly for the period as a whole. We cannot ascribe this response to dietary indiscretion since other parameters changed in expected fashion during this period in this subject.
Prostaglandin E and F. Neither prostaglandin E nor F changed significantly during the dietary periods (Fig.   1 ).
DISCUSSION
Our results show that circulating plasma levels of prostaglandin A are profoundly influenced by changes in dietary sodium chloride, while levels of prostaglandins E and F are not. It has been shown (25, 26) that both PGE and PGF are almost completely metabolized by passage through the lungs, whereas PGA is not. It is possible that changes in PGE and/or PGF occurred, but were masked by pulmonary metabolism. Nevertheless, the results seem to add weight to the suggestion by many authors that PGA could function systemically as a circulating hormone.
Our experiments do not elucidate the source of circulating prostaglandin A although it seems likely that the kidney contributes to the total. Prostaglandins A, E, and F have been found in the renal medulla, and prostaglandin-like substances have been released in response to several types of physiologic stimuli, including renal nerve stimulation (5), adrenaline (6), bradykinin (7), angiotensin II (8) , and ischemia (9) . Furthermore, changes in salt balance were noted to effect the numbers of lipid droplets in renal interstitial cells (3) . Finally, we have recently shown that changes in rat kidney prostaglandin A content parallel changes in circulating plasma prostaglandin A under conditions of dietary sodium intake similar to those in the present study (22) .
Although the stimulus for the elevated prostaglandin A levels in our study was salt deprivation, the mechanism by which this occurs is unclear. It has been suggested that prostaglandin A is a circulating natriuretic hormone, our data indicates that rather than observing an increase in circulating PGA levels on a high sodium diet, an increase occurs with the low sodium diet. An explanation of these observations must be highly speculative. Intraarterial angiotensin II has been shown to release prostaglandin-like substances in the renal venous effluent (8) . It is possible that changes in circulating angiotensin II levels with changes in sodium intake are responsible for the observed alterations in plasma PGA levels. Hollenberg et al. (27) have shown a decrease in cortical blood flow on low sodium diets in humans. Changes in intrarenal prostaglandin synthesis may be responsible for changes in renal hemodynamics observed with changes in sodium intake.
It is interesting that both renal nerve stimulation and angiotensin infusion have led to an increase in prostaglandin-like substances in renal venous blood (5, 6, 8) .
It has been shown that recovery of renal blood flow and urine flow in noradrenalin-infused dogs (6) 
